Aim: To determine how the age at starting smoking, any quit attempts and the single nicotine dependence criteria are related to the lifetime amount of smoking. Methods: A population-based sample of 4075 18 to 64-year-olds drawn at random in northern Germany was used. It included 836 former and 1601 current smokers. They were interviewed face-to-face at their homes with the Composite International Diagnostic Interview which provides a nicotine dependence diagnosis (DSM-IV). Also included was the Fagerström Test for Nicotine Dependence. Results: The rates of smokers who started smoking at a young age, who had five or more quit attempts in the past and who fulfilled the single nicotine dependence criteria increased with the lifetime amount of tobacco smoked. Conclusion: Nicotine dependence may be a main impeding factor against efforts to decrease smoker rates.
The amount of tobacco smoking has been proven to be related to disease and tobacco-attributable causes of death. 1 That is why reducing the lifetime amount of tobacco smoking (LAS) is a public health goal of high priority. However, little is known about those who are reluctant to undergo smoking cessation intervention. 2 Dependence is one factor which might lead to a high LAS and by that, impede smoking cessation and increase risk of premature death. Thus, former smokers should include less dependents. This is revealed by a study which shows the number of quit attempts to be related to dependence symptoms. 3 Nicotine dependence has been measured by the Diagnostic and Statistical Manual DSM-IV 4 as well as the Fagerström Test for Nicotine Dependence (FTND). 5 This latter instrument comprises just six questions around tolerance and physical dependence. It was found that the FTND and DSM-III-R diagnosis identify different aspects of nicotine dependence. 6,7 Data on 370 smokers shows that 37% of those with FTND ≥5 have a positive diagnosis of current nicotine dependence as well. In a sample of 14 to 24-year-olds in southern Germany, 15.8% of males and 14.1% of females showed a nicotine dependence according to DSM-IV during the last twelve months. 8 There was a significant relationship between four of the seven nicotine dependence criteria (withdrawal, smoked more or longer than intended, a lot of time spent smoking, and continued use despite problems) with the amount smoked at the time of the highest consumption. In a sample of 21 to 30-year-old health maintenance organization (HMO) members, among DSM-III-R dependent smokers 13.3% and among nondependent smokers 21.3% showed smoking cessation at a 5-year follow-up. However, the FTND predicted smoking cessation more strongly. 7 In predicting cessation, a receiver operating characteristic (ROC) analysis was used with the DSM and FTND items. The number of cigarettes per day as part of the FTND best predicted smoking cessation.
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To summarize, there is only a very small amount of evidence available concerning nicotine dependence and LAS from population studies. The particular contributions of the single dependence criteria and withdrawal symptoms as well as the FTND to such a relationship are not at all clear. No studies conducted with samples of adults concerning this question could be found. Evidence about the single dependence criteria and the FTND could help to shed light on the problem as to which particular characteristics of dependence might contribute to LAS and thus to a high risk of disease and premature death. The goal of the present paper is to determine if there is a relationship between single dependence criteria and the LAS.
METHODS
All non-institutionalized individuals aged 18 to 64 living in the northern German 217,000-inhabitant city of Lübeck and 46 surrounding communities were eligible for the Transitions in Alcohol Consumption and Smoking (TACOS) study. 9 A random sample from the communities' residents registration files had been drawn. The participation rate was 70.2% resulting in a sample of 4,075 subjects representing the defined population with respect to demographic characteristics. A computerassisted interview was conducted face-to-face, usually at the individual's homes, in 1996. LAS was estimated based on the number of years and the number of cigarettes smoked per day during the time of the highest consumption. This approach has the advantage of not having to bear the bias that is produced by taking the number of cigarettes currently smoked in former smokers, since some of them may have reduced smoking before they stopped. On the other hand, the number of cigarettes smoked during the time of the highest consumption may lead to an overestimation of LAS. In order to mitigate this bias we did not calculate pack-years but preferred a somewhat rougher classification: a low LAS is defined as less than 20 cigarettes per day at the time of the highest consumption and a maximum of 15 years smoked. A medium LAS would be 20 cigarettes or more per day at the time of the highest consumption or smoked at least 16 years. Only one of these two criteria is allowed for determining a medium LAS. A high LAS is equivalent to 20 cigarettes or more per day at the time of the highest consumption and at least 16 years smoked. Of the 4,075 individuals, 836 (20.5%) were former smokers, i.e. they had not smoked for the last twelve months or daily for more than four weeks but had smoked before that time. 10 In TACOS only those were defined as current smokers who smoked at least one cigarette per day whereas the micro census asked if the individual was currently smoking. Former smokers were those who were not smoking currently but had smoked in the past. The rates shown are additionally analysed with respect to how high the rates of the single dependence criteria are. The analysis is restricted to cigarette smokers. Smoking behaviour, LAS, and nicotine dependence according to DSM-IV were estimated based on of the M-CIDI, 11 a DSM-IV adapted version of the WHO CIDI. 12 The FTND was administered as part of the interview to current smokers only. Nicotine dependence was estimated according to the algorithm provided by the M-CIDI for a DSM-IV diagnosis: three out of seven dependence criteria must be given: 1) tolerance, defined by the need for markedly increased amounts of tobacco smoking to achieve the desired effect or a markedly diminished effect with continued use of the same amount of smoking; 2) withdrawal, defined by at least four of eight withdrawal symptoms (depressed mood, insomnia, irritability, frustration, anger, anxiety, difficulty concentrating, restlessness, decreased heart rate, increased appetite or weight gain) or smoked in order to avoid withdrawal; 3) smoked more or longer than intended; 4) persistent desire or unsuccessful efforts to cut down or control nicotine use, estimated by never having made an attempt to quit or cut down; 5) a great deal of time spent in activities necessary to obtain or use tobacco or to recover from its effects, estimated by more than 20 cigarettes smoked per day at the time of the highest consumption or ever having practiced chain-smoking; 6) important social, occupational, or recreational activities reduced or given up because of tobacco smoking; 7) continued tobacco smoking despite knowledge of having a problem that is likely to be caused or exacerbated by tobacco use, estimated by: smoked when ill although the individual knew that it would have been better to abstain, or smoked despite the knowledge of a physical or psychological disturbance resulting from tobacco use. Altogether, p=0.000). For females, seven significant relationships were identified which were not significant in males (withdrawal symptoms: difficulty concentrating, depressed mood, sleeplessness, discomfort, cough, degree of burden by withdrawal, difficulty not smoking where prohibited). In males, there were no significant relationships additional to those found for both genders. No gender differences for lifetime nicotine dependence according to DSM-IV could be found. Of all former smokers, 27.8% and of all current smokers, 38.4% were nicotine dependent during their lifetime (χ 2 p=0.000). The nicotine dependence criteria frequencies range from 0.7% (N=16) to 80.6% (N=1965) in all smokers. Two items had a frequency of less than 5% (smoked in spite of psychological complaints; reduced important activities because of smoking more than once), and three withdrawal symptoms were prevalent in less than 2% of smokers (depressed mood, anxiety, decreased heart rate). The rate of nicotine dependence increased with LAS (table 1) .
The rate for those with a nicotine dependence at any time during their life was higher among current than among former smokers with a low LAS (χ 2 p=0.000). The rates for smokers with a single nicotine dependence criterion fulfilled increased with LAS in six criteria for former and in three criteria for current smokers. In addition, the rate for those with somatic complaints from smoking increased with LAS in former smokers and showed a similar trend in current smokers. The rate for those who had the feeling they needed tobacco increased with LAS in former as well as in current smokers. The number of dependence criteria fulfilled increased with LAS (rs=0.32, p=0.000). If nicotine withdrawal criteria which were prevalent in less than 2% of smokers are excluded, five of the remaining six withdrawal criteria increased with LAS and one shows a similar trend in former smokers. Of the six, three show an increase with LAS in current smokers. The rate for those who experienced withdrawal one day or longer increased with the LAS (χ 2 p=0.000). This rate was higher in current than in former smokers with a low LAS (χ 2 p=0.000), and there was a higher burden felt in those with the higher LAS. Nicotine dependence, according to the FTND, increased with LAS (rs=0.39, p=0.000).
DISCUSSION
The highest rate of nicotine dependence exists in smokers with the highest LAS. Nearly half of the smokers with a high LAS had been or were nicotine dependent during their lifetime. This is true for former as well as current smokers. Nicotine dependence, irrespective of the underlying concept, DSM or FTND, might be a factor which contributes to a high LAS. On the other hand, it seems plausible that a high LAS adds to the probability of developing a nicotine dependence. This may impede smoking cessation and thus be a factor of high priority in public health, which has concentrated on environmental measures to decrease smoker rates but which has put little impact on smokers with a particularly high LAS. Since treatment is used only by a small minority of smokers, 13 effort needs to be put into the development of population-based intervention for dependent smokers. According to the data, this would be a contribution towards reducing a high LAS. Nicotine dependence estimated on the basis of DSM-IV criteria shows more of a relationship with LAS in former than in current smokers. This could be due in part to a perception bias and psychological processes involved in smoking and smoking cessation. For the individual, a period of non-smoking might help to clarify the view of what has happened to her-/himself from smoking. This cognitive process may add to decrease denial of symptoms and consequences from smoking and thus make the answers to the single questions more valid. The FTND is an instrument which seems to be more focused on concrete behaviour. There is high uniformity in the relationship between the single dependence criteria and the LAS. Nonsignificant relationships seem to be mainly due to the low frequencies of the respective items. Only a weak relationship seems to be less informative in statements such as 'a lot of time spent smoking'. There is a clear increase in tolerance, withdrawal, smoked more than intended, continued smoking despite physical or psychological problems, smoked within a short time after waking in the morning, and smoked more in the morning than the rest of the day. There are at least three limitations to the data. First, they are from a high tobacco consumption and low prevention country.
14 Second, the sample is representative of only a small area of that country. However, the rates of former and current smokers do not seem to differ much from those of Germany as a whole. Third, the data is cross-sectional, and no causal relationship is revealed. The results show, however, that there is a strong relationship between the age when one started smoking, any quit attempts and most of the single dependence criteria with the LAS. To conclude, nicotine dependence may be a main factor which adds to a particularly high burden of disease risk and to being reluctant to stop smoking. Most of the single dependence criteria may add to high LAS. Nicotine-dependent individuals with a high LAS are at particular risk to further tobacco-attributable causes of death. According to the data, they are one-third of the current smokers with a high LAS. Population-based interventions specified for this group of smokers need to be developed.
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